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(54) METHOD AND DEVICE FOR DIGITAL SIGNAL RECORDING 

(57)Abstract: 

PURPOSE: To cope with an arbitrary transmission rate by controlling the amount of 
data to be recorded on one track by a packet unit having a prescribed number of 
bytes. 

CONSTITUTION: A block form is made by adding synchronization signals, control 
signals and error detection correction codes to m byte digital signals which are in an 
n byte packet form and a digital signal recording region is formed by a prescribed 
number of the blocks. The amount of data to be recorded on one track of a magnetic 
recording medium is controlled by a packet unit having a prescribed number of bytes 
and m' packets are arranged in n' blocks. Here, integers n' and m\ which are n'<n and 
m'<m, are set so that n:m=n':m' is satisfied. One track of a data recording region 7 
consists of 1 39 blocks including data regions each which has 1 95 bytes. For example, 
five 78 byte packets formed by 77 byte block data of a home digital VTR are stored 
into two blocks of the region 7. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Add a synchronizing signal, a control signal, and an error detection 
correction sign to m bytes of the digital signal of n bytes of packet format and it 
considers as a block type. In the digital signal record approach which forms a digital 
signal record section with said block of a predetermined number individual, and is 
recorded on a magnetic-recording medium said ratio of n and m — n' — < — n and m 
— ratio n':[ of 'integer n' which is <m, and m' ] m — ' — becoming — making — m' — 
said packet of an individual — n' — the digital signal record approach characterized 
by what is arranged and recorded on said block of an individual. 
[Claim 2] Said n bytes of packet is the digital signal record approach according to 
claim 1 characterized by consisting of additional information relevant to packet data 
and said packet data. 

[Claim 3] Said additional information is the digital signal record approach according to 
claim 2 characterized by being the information which shows the time amount to which 
said packet data were transmitted. 

[Claim 4] It is the digital signal record approach according to claim 2 which said 
packet data are a digital video signal, and is characterized by said additional 
information being information which identifies the frame of said digital video signal. 
[Claim 5] The digital signal record approach according to claim 1 characterized by 
changing and recording said inputted packet on n bytes of packet when the byte 



count of the inputted packet is smaller than n. 

[Claim 6] It is the digital signal record approach according to claim 1 characterized by 
for said n' being 5 and m' being 2. 

[Claim 7] It is the digital signal record approach according to claim 1 characterized by 
for said n' being 4 and m' being 3. 

[Claim 8] It is the digital signal record approach characterized by including the 
information which shows the number of said packets which record said control signal 
on said digital signal record section in the digital signal record approach which adds a 
synchronizing signal, a control signal, and an error detection correction sign to m 
bytes of the digital signal of n bytes of packet format, considers as a block type, 
forms a digital signal record section with said block of a predetermined number 
individual, and is recorded on a magnetic-recording medium. 

[Claim 9] Said control signal is the digital signal record approach according to claim 8 
characterized by including the information which identifies the byte count of said 
packet. 

[Claim 10] Add a synchronizing signal, a control signal, and an error detection 
correction sign to m bytes of the digital signal of n bytes of packet format, and it 
considers as a block type. In the digital signal recording device which forms a digital 
signal record section with said block of a predetermined number individual, and is 
recorded on a magnetic-recording medium said ratio of n and m — n r — < — n and m 
— ratio n':[ of 'integer n T which is <m, and m' ] m — ' — becoming — making — m ? — 
said packet of an individual — n' — the digital signal recording device characterized 
by establishing a record means to arrange and record on said block of an individual. 
[Claim 11] Said record means is a digital signal recording device according to claim 10 
characterized by having the 1 st mode which arranges and records said one packet on 
said one block, and the 2nd mode which arranges and records said packet of m' 
individual on said block of n' individual. 

[Claim 1 2] Said record means is a digital signal recording device according to claim 1 0 
or 1 1 characterized by adding and recording the information which shows the time 
amount to which said packet was transmitted on said packet. 
[Claim 13] Add a synchronizing signal, a control signal, and an error detection 
correction sign to m bytes of the digital signal of n bytes of packet format, and it 
considers as a block type. In the digital signal recording device which forms a digital 
signal record section with said block of a predetermined number individual, and is 
recorded on a magnetic-recording medium The digital signal recording device 
characterized by establishing a record means to add and record the information which 
shows the number of the packets which arrange said packet inputted at the 
predetermined period to said digital signal record section, and are recorded on said 
digital signal record section at least as said control signal. 

[Claim 14] Said record means is a digital signal recording device according to claim 13 
characterized by adding and recording the information which identifies the byte count 



of said packet as said control signal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach and equipment which 
record especially a digital compression video signal about the digital signal record 
approach and equipment which record a digital signal. 
[0002] 

[Description of the Prior Art] The digital signal recording device which records a 
digital compression video signal on a magnetic tape using a rotary head is indicated by 
JP,5-174496,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is not taken into consideration 
about the response to the record signal of a different class. 

[0004] The object of this invention is to offer the digital signal record approach and 
equipment which can respond also when the formats of a transmission rate or a 
record signal differ. 
[0005] 

[Means for Solving the Problem] The above-mentioned object to m bytes of the 
digital signal of n bytes of packet format A synchronizing signal, In the digital signal 
record approach and equipment which add a control signal and an error detection 
correction sign, consider as a block type, form a digital signal record section with said 
block of a predetermined number individual, and are recorded on a magnetic-recording 
medium the ratio of n and m — n' — < — n and m — ratio n':[ of 'integer n which is 
<m, and m' ] m — ' — becoming — making — m' — the packet of an individual — n' 
— it can attain by arranging and recording on the block of an individual. 
[0006] 

[Function] Since arrangement of a packet is completed per n' block by controlling the 
amount of data recorded on one truck per packet of a predetermined byte count, and 
arranging and recording the packet of m' individual on the block of n' individual, also 
when the formats of a transmission rate or a record signal differ, it can respond easily. 
[0007] 

[Example] Hereafter, the example of this invention is explained using a drawing. 
[0008] Drawing 1 is the record pattern of one truck. As for the postamble of each 
record section, and 5 and 9, for the data storage area where 3 records additional 
information record sections, such as a sound signal, and 7 records a digital 



compression video signal, the sub-code record section where 12 records sub-codes, 
such as a hour entry and program information, and 2, 6 and 11, the gap between each 
record section, and 1 and 14 are [ the preamble of each record section, and 4, 8 and 
13 ] the margins of a truck edge. Thus, each field can be independently postrecorded 
by preparing the postamble, the preamble, and the gap in each record section. Of 
course, digital signals other than a digital compression video signal and a sound signal 
may be recorded on record sections 3 and 7. 

[0009] Drawing 2 is the block configuration of each field. Drawing 2 (a) is the block 
configuration of the additional information record section 3 and data storage area 7. 
For 20, as for ID information and 22, a synchronizing signal and 21 are [ a video signal 
or additional information data, and 23 ] the parity for the 1st error detection 
correction (C1 parity). 4 bytes and data 22 consist of 195 bytes, parity 23 consists of 
9 bytes, and 1 block of synchronizing signals 20 consists of 210 bytes for 2 bytes and 
the ID information 21. Drawing 2 (b) is the block configuration of the sub-code record 
section 1 2. With the block of a sub-code record section, it is the same as that of 
drawing 2 (a), and data 22 consist of 24 bytes, parity 23 consists of 5 bytes, and a 
synchronizing signal 20 and 1 block of ID information 21 consist of one sixth of 35 
bytes of a block of drawing 2 (a). Thus, when it is made for a 1 -block byte count to 
also serve as an integer ratio and it makes the same further the configuration of a 
synchronizing signal 1 1 and the ID information 1 2 in all fields, processing of detection 
of generation of the block at the time of record and the synchronizing signal at the 
time of record, and ID information etc. can be processed in the same circuit. 
[0010] Drawing 3 is the configuration of the ID information 21. As for 31, a field code 
and 32 are parity for the block address in 1 truck and 34 to detect ID data, and for 35 
detect the error of the field code 31, a track address 32, a block address 33, and the 
ID data 34 in a track address and 33. The field code 31 is for identifying each field. 
For example, in a data storage area 7, it is referred to as "10" in "00" and the 
additional information record section 3, and is referred to as "11" in the sub-code 
record section 12. Moreover, in data storage area 7 grade, two or more kinds of codes, 
"00", and "01" may be assigned, and different data, such as data for adjustable- 
speed playback, may be identified. [ for example, ] A track address 32 is the address 
for identifying a truck, for example, changes the address per one truck or 2 trucks. In 
this case, 64 trucks or 1 28 trucks are discriminable with the 6-bit address. A block 
address 33 is the address for identifying a block in each record section. For example, 
by the data storage area 7, it is referred to as 0-17 in 0-157, and the additional 
information record section 3 in 0-13, and the sub-code record section 12. 
[001 1] In order to identify the 3rd error correcting code mentioned later, it is made to 
repeat a track address 32 per truck of 12 or the multiple of those. 
[0012] C1 parity 23 is added to data 22 and the field code 31 in the ID information 21, 
a track address 32, and a block address. Thereby, ability to detect, such as a block 
address at the time of playback, can be raised. 



[0013] Drawing 4 is the configuration of the data of one truck in a data storage area 7. 
In addition, a synchronizing signal 20 and the ID information 21 are omitted. The data 
storage area 7 consists of 1 58 blocks, and the 3rd error correcting code (C3 parity) 
44 is recorded on the following 14 blocks, and it records the 2nd error correcting 
code (C2 parity) 43 for data 41 on 5 blocks of the last at 139 blocks of the beginning. 
[0014] C2 parity 43 adds 5 bytes of C2 parity to 139 bytes of data, and 14 bytes of 
C3 parity per truck. Moreover, C3 parity 44 is for example, 12 truck units, divides 
1 39-block data into two at even blocks and odd blocks, and adds 7 bytes of C3 parity 
to each. A Reed Solomon code should just be used for an error correcting code. 
[0015] Drawing 5 is the configuration of the data of one truck in the additional 
information record section 3. In addition, a synchronizing signal 20 and the ID 
information 21 are omitted. The additional information record section 3 consists of 14 
blocks, and records the information 51 relevant to video signals, such as a sound 
signal, on 9 blocks. The 2nd error correcting code (C2 parity) 52 is recorded on 5 
blocks of after that. Parity 52 adds 5 bytes of parity to 9 bytes of data like a data 
storage area 7. Thus, processing can be made to serve a double purpose by making 
the same the number of data storage area 7 and C2 parity. In addition, although the 
3rd error correcting code is not added to the additional information record section 3, 
this is because amendment with the effectiveness sufficient even if all one trucks 
become an error by distributing even number data and odd number data on a different 
truck by average interpolation in the case of a sound signal can be performed. Of 
course, the 3rd error correcting code may be added also to this field. 
[0016] Drawing 6 is the configuration of the block when recording the digital 
compression video signal transmitted in the packet format on a data storage area 41. 
1 95 bytes of data are constituted by the hour entry 25 of 24 or 3 bytes of control 
information and 188 bytes of packet data 26 relevant to 4 bytes of data. 
[0017] When the correction impossible in a block unit occurs by the burst error by the 
drop out on a tape etc. by making the data of one packet correspond to 1 block, i.e., 1 
sign sequence of C1, and recording them, the plurality of the packet whose error is 
the unit of transmission is not straddled. In addition, although one packet is 188 bytes, 
when shorter than this, dummy data may be added and recorded or the field of 
control information may be made [ many ] here. Moreover, it may put as it is and you 
may record without making one packet correspond to 1 block. In this case, also when 
one packet is 188 bytes or more, it can apply. 

[0018] A hour entry 25 is the information on time amount that the packet was 
transmitted. That is, data can be outputted in the same form as the time of being 
transmitted by counting time amount when a packet (head) is transmitted, or spacing 
between packets by the reference clock, recording the counted value with packet 
data, and setting up spacing between packets based on the information at the time of 
playback. 

[0019] Control information 24 is the information relevant to the packet data 26, such 



as the content of data, chart lasting time, and copy control information. This 
information records information for 1 block 4 bytes or n blocks 4xn bytes as one unit. 
For example, if it records per 2 blocks 8 bytes, it is recordable in the same format as 
the pack of a sub-code mentioned later. 

[0020] Drawing 7 is the configuration of the ID data 34 of a data storage area 7. The 
ID data 34 constitute one information from 4 blocks 4 bytes. And the ability to detect 
at the time of playback is raised by carrying out multiple-times multiplex record of 
this information. 4-block data consist of six kinds of data of ID— 1—6. 
[0021] ID— 1 has specified the record format of a data storage area 7. That is, it can 
respond to two or more kinds of formats by changing the value of ID— 1 . For example, 
in recording the digital compression video signal of the packet format of drawing 6 , it 
sets ID-1 to "1." 

[0022] ID-2 have specified the recording mode, i.e., the maximum storage capacity. In 
this example, when two-channel record is performed by engine-speed 1800rpm using 
the rotary head of four heads, the data of about 25 Mbps(es) can be recorded. 
Drawing 8 is a record pattern on the tape at this time. It is one truck which 81 shows 
to a tape and 82 shows to drawing 1 . Four heads which 1A, 1B, 2A, and 2B record 
are expressed, and two trucks (one frame) are recorded by the 1/2 revolution (180 
degrees) of a rotary head. Here, if it records on 2 times at 1 time of a rate as shown 
in drawing 9 (b), storage capacity will serve as about 12.5 Mbps(es). Moreover, if it 
records on 4 times at 1 time of a rate as shown in drawing 9 (c), storage capacity will 
serve as about 6.25 Mbps(es). In this case, if the feed rata-of a tape is set to 1/2 or 
1/4, the truck pattern on a tape will become almost the same. Similarly, it is possible 
to set the maximum storage capacity to 1/n of 25Mbps(es). At the time of record, the 
transmission rate of record data is identified, and the optimal recording mode is set 
up and recorded. And it records on ID-2 in which mode it recorded. For example, at 
the time of 25Mbps, it is referred to as "3" etc. at the time of "2" and 6.25Mbps at 
the time of "1" and 12.5Mbps. 

[0023] ID-3 have specified the time-axis compress mode of time base compaction, 
i.e., the rate at the time of record. After this carries out time base compaction of the 
digital signal, transmits it for a short time and records this, it corresponds to the 
reproduced method which carries out time-axis extension. For example, when there is 
no time base compaction, "1 " and when it is twice the rate of time base compaction 
of this, it is referred to as "2", and it is referred to as "3" etc. when it is 4 times the 
rate of time base compaction of this. 

[0024] ID-4 have specified the number of channels of the data recorded 
simultaneously. For example, in a recording mode 1, two data of 12.5Mbps are 
recordable. 

[0025] The number of packets (block count) which records ID-5 on one truck, and ID- 
6 have specified the packet size of the packet to record. The amount of the data 
recorded on one truck can be controlled per packet (block), and it can respond to the 



transmission rate of arbitration by recording the recorded number. In addition, what is 
necessary is just to perform control for every one truck or multiple track. Moreover, it 
can respond to the packet of the die length of arbitration by recording the packet size. 
[0026] Thus, efficient record can be performed by easy record regeneration by 
controlling the amount of data recorded on a recording mode and one truck according 
to the transmission rate of the data to record. What is necessary is to detect the ID 
data 34 first to identify a recording mode etc., and just to reproduce by setting a 
regeneration circuit as the mode at the time of playback. 

[0027] Moreover, if the location of the last data is recorded on the address of the last 
block in ID-5, and ID-6, it is also possible to control the amount of the data recorded 
per cutting tool without making a packet and a block correspond. 
[0028] The ID data 34 of the additional information record section 3 are also good 
with the same configuration as drawing 7 . The additional information of about 1.6 
Mbps(es) can be recorded on the additional information record section 3 by the 
recording mode 1 , for example, the quantization frequency of 48kHz, the quantifying 
bit number of 16 bits, and the PCM sound signal of two channels can be recorded on 
it. 

[0029] The ID data 34 of the sub-code record section 1 2 record the start flag which 
shows the head of a program, the flag for skip playback, etc. Unlike a data storage 
area 7 or the additional information record section 3, in the sub-code record section 
1 2, the same data are recorded on all blocks in one frame. Thereby, the ability to 
detect in the time of a high-speed search etc. can be raised. 

[0030] Drawing 10 is the configuration of the data 22 of the sub-code record section 
12. In drawing 1 0 , 8 bytes of packs 91, 92, and 93 are recorded as data. Parity 23 
may be 5 bytes. This parity can also make processing serve a double purpose by 
making the same C2 parity and the number of parity of a data storage area 7 and the 
additional information record section 3. 

[0031] Drawing 1 1 is the configuration of packs 91-93. A cutting tool 0 is an item 
which shows the content of the information recorded on a pack. By switching an item, 
two or more kinds of information is recordable. Moreover, a cutting tool 7 is the parity 
for detecting the error of packed data. 

[0032] next, Nikkei Business Publications "a data compression and digital modulation" 
— one example when recording the signal of a home digital video tape recorder 1 37 
pages - 1 50 pages like a publication is explained. By using the record format only for 
[ from a home digital video tape recorder ] records, it is efficiently recordable. In 
addition, at this time, ID— 1 of drawing 7 is discriminate from "2", then the usual 
record format. 

[0033] Drawing 12 is the configuration of a data storage area 41 and a block of 51. As 
for the home digital video tape recorder, 1 block consists of 77 bytes. Therefore, 78 
bytes which added the frame information 28 and the truck information 29 to 77 bytes 
of this data 30 are made into one packet 27 like drawing 1 3 , and five packets are 



recorded on 2 blocks. The frame information 28 and the truck information 29 are 
information which identifies what truck eye in the frame on a home digital video tape 
recorder, and one frame it is. Of course, information other than this may be added. 
[0034] Thus, efficient record can be performed by recording five packets on 2 blocks. 
Furthermore, a response of a frame and a truck can be easily taken by adding the 
frame information 28 and the truck information 29 at the time of playback. That is, 
when recording, even if it does not take the response of the frame of a home digital 
video tape recorder, and a record location with a truck, a response can be taken by 
detecting the frame information 28 and the truck information 29 at the time of 
playback. 

[0035] A home digital video tape recorder performs one-channel record by engine- 
speed 9000rpm of a rotary head. Therefore, what is necessary is just to record the 
data equivalent to five trucks of a home digital video tape recorder on two trucks. 
Moreover, in the home digital video tape recorder, the additional information of 135 
blocks digital image information and 3-block digital image information, 9 blocks speech 
information, and 1 2-block sub-code information are recorded on one truck. That is, 
675 blocks therefore 1 5 blocks, 45 blocks, and 60 blocks are making it record on five 
trucks, respectively, it corresponds to two trucks which record this with for example, 
A head and B head — making — a digital video signal — 270 blocks of the block 
addresses 1-135 of the data storage area 7 of two trucks — additional information — 
6 blocks of the block addresses 136-138 of the data storage area 7 of two trucks — 
a sound signal — 1 8 blocks of the block addresses 0-8 otthe additional information 
record section 3 of two trucks — moreover, what is necessary is just to record ID 
information on other etc. on the block address 0 of a data storage area 7 Sub-code 
information consists of data whose 1 block is 5 bytes. What is necessary is to add the 
parity ID information relevant to sub-code information, and for error detection to this, 
to consider as 8 bytes like drawing 15 , and just to record this on the sub-code 
record section 1 2 like drawing 1 4 . In this case, it records on 30 blocks of the block 
addresses 0-14 of two trucks. In addition, what is necessary is just to record the 
information used for access of a high-speed search of a hour entry, program 
information, etc. on the remaining part of a sub-code field. 

[0036] Thus, even when the signal of a home digital video tape recorder is recorded 
by recording speech information and sub-code information on the additional 
information record section 3 and the sub-code record section 1 2, postrecording, a 
high-speed search, etc. of a sound signal or sub-code information can be performed. 
[0037] Drawing 16 is other examples of a configuration of the block when recording 
the digital compression video signal transmitted in the packet format on a data 
storage area 41. 195 bytes of data are constituted by the control information 24 and 
192 bytes of packet 71 relevant to 3 bytes of data. Control information 24 records 
information for 1 block 3 bytes or n blocks 3xn bytes as one unit like the case of 
drawing 6 . Drawing 1 7 is the configuration of the block when making the die length of 



a packet 71 into 144 bytes. At this time, four packets 71 are recorded on 3 blocks. 
Drawing 18 is the configuration of the packet 71 of drawing 16 or drawing 1 7 . A 
packet 71 is constituted by 3 bytes of hour entry 25, the control information 72 
relevant to 1 byte of packet, and 1 88 bytes or 1 40 bytes of packet data 73. In 
addition, when there are few packet data 73 than this, in the case of 130 bytes, 
dummy data may be added and recorded, or the field of control information may be 
made [ many ]. 

[0038] Thus, if the ratio of the byte count of one packet and the byte count of a 1- 
block record section is expressed with easy integer ratio n:m and records m packets 
on n blocks, also when a packet size differs from the record section which is 1 block, 
it can record efficiently, n and m are values respectively smaller than the byte count 
of one packet, and the byte count of a 1 -block record section, and if it can express 
with the integer of or less 10 extent, they can make processing easy. In addition, 
when the die length of one packet is longer than the record section which is 1 block 
(n>m), it can record similarly. Furthermore, if the packet of different die length also 
makes information, such as a hour entry, the highly uniform, it will become easy to 
record regenerate it. What is necessary is just to perform discernment in case the die 
length of a packet differs by a record format of drawing 7 of ID-1, or the packet size 
of ID-6. 

[0039] Moreover, if it makes the block count of a record section into the multiple of n 
in recording m packets on n blocks, the management of a packet recorded on one 
truck will become easy. For example, what is necessary is^just to make into 1 38 
blocks the number of the blocks which record the data of a data storage area 7 in the 
case of drawing 1 7 . In this case, 184 packets are recordable on one truck. No 
remaining 1 blocks are recorded or should just record other information. 
[0040] Drawing 19 is one example of the digital signal recording device which records 
by the record approach of this invention. The record digital disposal circuit to which a 
rotary head and 101 generate a capstan and, as for 102, 100 generates the record 
signal of drawing 1 , The record signal detector where 103 detects the transmission 
rate of a record signal, a class, etc., 104 controls a recording mode etc. according to 
the result detected in the record signal detector 103. For example, a control circuit 
like a microprocessor, the timing generation circuit which generates the timing signal 
with which 105 becomes criteria, such as a revolution of a rotary head 100, the servo 
circuit where 106 controls the feed rate of a rotary head and a tape, and 107 are 
interface circuitries. 

[0041] From an input terminal 108, the packet data 120 are inputted with the time 
interval of arbitration like drawing 20 . The packet data 120 inputted from the input 
terminal 108 are inputted into the record signal detector 102 through an interface 
circuitry 107. In the record signal detector 102, the information sent apart from the 
information or packet data added to packet data detects the class of packet data, the 
maximum transmission rate, etc., and it outputs to a control circuit 104. In a control 



circuit 104, by the detection result, a recording mode is judged and the mode of 
operation of the record digital disposal circuit 102 and the servo circuit 106 is set up. 
[0042] Next, in an interface circuitry 107, the packet data to record are detected and 
the data which added the hour entry to this are outputted to the record digital 
disposal circuit 101. When it is already added and has been sent, the information 
should just be used for a hour entry as it is, and when not added, it generates a hour 
entry based on the criteria timing generated in the timing generation circuit, and 
should just add it. In the record digital disposal circuit 102, according to the recording 
mode judged in the control circuit 104, the number of packets recorded on one truck 
is judged, and further, separation of additional information, an error correcting code, 
ID information, a sub-code, etc. are generated, the record signal of drawing 1 is 
generated, and it records on a tape 81 by the rotary head 100. 
[0043] Drawing 21 is one example of the digital signal regenerative apparatus which 
reproduces the signal recorded by the record approach of this invention. The 
regenerative-signal processing circuit where 110 reproduces data, ID information, etc. 
from a regenerative signal, the output clock generation circuit where 1 1 1 generates 
the output timing of playback packet data, and 1 1 2 are interface circuitries. 
[0044] At the time of playback, playback actuation is first performed by the playback 
mode of arbitration, and ID information is detected in the regenerative-signal 
processing circuit 110. And it judges in which mode it was recorded in the control 
circuit 104, and reproduces by resetting the mode of operation of the regenerative- 
signal processing circuit 110 and the servo circuit 106. In the regenerative-signal 
processing circuit 110, from the regenerative signal reproduced from the rotary head 
100, detection of a synchronizing signal, error detection correction, etc. are performed, 
data, additional information, and a sub-code are reproduced, and it outputs to an 
interface circuitry 1 12. In addition, when recorded by time-axis compress mode, the 
feed rate of a tape is set to 1 for compressibility at the time of record, and the 
reproduced signal is rearranged and outputted to the same sequence as the time of 
record in the regenerative-signal processing circuit 1 10 on the basis of a track 
address 32 and a block address 33. In the output timing generation circuit 111, the 
same output timing as the packet entry-of-data timing at the time of record of 
drawing 20 is reproduced on the basis of the hour entry added to packet data, and it 
outputs to an interface circuitry 1 1 2. In an interface circuitry 1 1 2, playback data are 
outputted from an output terminal 1 13 on the basis of the timing generated in the 
output timing generation circuit 1 1 1. In addition, the output of data may output 
independently, and multiplex may be carried out and it may output data, additional 
information, etc. 

[0045] Drawing 22 is the example of connection with the digital signal recording 
apparatus of drawing 19 or the digital signal regenerative apparatus of drawing 21 , a 
digital broadcast receiver, a home digital video tape recorder, etc. (a) is connection in 
the case of recording the regenerative signal of the digital broadcast receiver 201, or 



the regenerative signal of the home digital video tape recorder 202 on the digital 
signal recording apparatus 200. The digital compression video signal reproduced with 
the home use digital video tape recorders 202, such as a digital compression video 
signal received with the digital broadcast receiver 201, is inputted and recorded on 
the digital signal recording device 200 through a signal line 204. (b) is connection in 
the case of outputting the regenerative signal of the digital signal regenerative 
apparatus 203 to the digital broadcast receiver 201 or the home digital video tape 
recorder 202. The digital compression video signal reproduced with the digital signal 
regenerative apparatus 203 is outputted to the digital broadcast receiver 201 or the 
home digital video tape recorder 202 through a signal line 204. In the digital broadcast 
receiver 201, from the inputted signal, the same processing as the time of the usual 
reception is performed, a video signal etc. is generated, and it outputs to television 
etc. In the home digital video tape recorder 202, the inputted signal is changed and 
recorded on the record format of a home digital video tape recorder. 
[0046] In addition, the digital signal recording apparatus 200 and the digital signal 
regenerative apparatus 202 may be equipment of record playback combination. 
Furthermore, an input terminal 108 and an output terminal 113 may be terminals of 
I/O combination. 
[0047] 

[Effect of the Invention] By changing the record format on a tape corresponding to it, 
when according to this invention the amount of data recorded on one truck is 
controlled per packet of a predetermined byte count and the formats of a record 
signal differ, also when the formats of a transmission rate or a record signal differ, it 
can respond. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is record pattern drawing of one truck of the example of this invention. 
[Drawing 2] It is the block block diagram of each field. 
[Drawing 3] It is the block diagram of the ID information 21. 

[Drawing 4] It is the block diagram of the data of one truck in a data storage area 7. 
[Drawing 5] It is the block diagram of the data of one truck in the additional 
information record section 3. 

[Drawing 6] It is the block diagram of the block when recording the digital 
compression video signal transmitted in the packet format on a data storage area 41. 
[Drawing 7] It is the block diagram of the ID data 34 of a data storage area 7. 
[Drawing 8] It is drawing showing the record pattern on a tape. 



[Drawing 9] It is a timing chart at the time of record. 

[Drawing 10] It is the block diagram of the data 22 of the sub-code record section 1 2. 
[Drawing 1 1] It is the block diagram of packs 91-93. 

[Drawing 12] They are the data storage area 41 when recording the signal of a home 
digital video tape recorder, and the block diagram of a block of 51. 
[Drawing 1 3] It is the block diagram of a packet 27. 

[Drawing 14] It is the block diagram of a block of the sub-code record section 1 2 
when recording the signal of a home digital video tape recorder. 
[Drawing 1 5] It is the block diagram of data 95. 

[Drawing 16] It is drawing showing other examples of a configuration of the block 
when recording the digital compression video signal transmitted in the packet format 
on a data storage area 41. 

[Drawing 1 7] It is the block diagram of the block when making the die length of a 
packet 71 into 144 bytes. 

[Drawing 18] It is the block diagram of a packet 71. 

[Drawing 19] It is the block diagram of the digital signal recording device which 
records by the record approach of this invention. 
[Drawing 20] It is the timing chart of record packet data. 

[Drawing 21] It is the block diagram of the digital signal regenerative apparatus which 
reproduces the signal recorded by the record approach of this invention. 
[Drawing 22] They are the digital signal recording apparatus of drawing 1 9 or the 
digital signal regenerative apparatus of drawing 21 , and a connection diagram with a 
digital broadcast receiver, a home digital video tape recorder, etc. 
[Description of Notations] 

3 — An additional information record section, 7 — A data storage area, 1 2 — Sub- 
code record section, 20 [ — C1 parity, ] — A synchronizing signal, 21 — ID 
information, 22 — Data, 23 24 [ — Packet, ] — Control information, 25 — A hour 
entry, 26 — A packet. 27 28 [ — Field code, ] — Frame information, 29 — Truck 
information, 30 — Data, 31 32 — A track address, 33 — A block address, 34 — ID 
data, 41 — Video-signal data, 43 — C2 parity, 44 — C3 parity, 51 [ — Control 
information, ] — Additional information data, 52 — C2 parity, 71 — A packet, 72 73 
[ — Pack, ] — Packet data, 91 — A pack, 92 — A pack, 93 94 — A frame and truck 
information, 95 — Data, 96 — ID information, 97 [ — A capstan, 102 / — A record 
digital disposal circuit, 103 / — A record signal detector, 104 / — A control circuit, 
105 / — A timing generation circuit, 106 / — A servo circuit, 107 / — Interface 
circuitry. ] — Data, 98 — Parity, 100 — A rotary head, 101 
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(54) DIGITAL VIDEO SIGNAL INPUT/OUTPUT CIRCUIT " 

(57)Abstract: 

PURPOSE: To provide a input/output circuit of a digital signal capable of coping with 
different transmission rates or a different recording signal formats by setting the 
transmission rate of a recording and reproducing signal at the field or frame frequency 
of a video signal or the frequency integer multiple of the revolution speed of a rotary 
head. 

CONSTITUTION: At the time of recording, the recording data in a packet format are 
inputted from an input/output terminal 8 at arbitrary time intervals. Part of those 
packet data is inputted through an input/output circuit 107 to a control circuit 104. 
Based on the information added to the packet data or the information transmitted 
separately from the packet data, at the circuit 104, the kind of packet data and the 
maximum transmission rate are detected, a recording mode is judged and the 
operation mode of a processing circuit 102 and a servo circuit 106 is set. At the 
input/output circuit 107, the packet data to be recorded are detected and outputted 
to a processing circuit 101. At the processing circuit 102, the number of packets to 
be recorded in one track is judged based on the recording mode judged by the circuit 
104, an error correcting code, ID information and sub-code are generated and the 



recording signal is generated and recorded in a tape 111 by a head 100. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The digital video-signal I/O circuit characterized by establishing an I/O 
means to set the frequency of said synchronous clock as the integral multiple of the 
frame frequency of a video signal, or field frequency, and to perform the input or 
output of said digital video signal in the digital video-signal I/O circuit which performs 
an input or an output for the digital compression video signal of a packet format 
intermittently with the synchronous clock of a predetermined frequency. 
[Claim 2] It is the digital video-signal I/O circuit according to claim 1 which said 
digital video-signal I/O circuit is an I/O circuit of the record regenerative apparatus 
recorded or reproduced on a magnetic-recording medium by the rotary head, and is 
characterized by the frequency of said synchronous clock being the integral multiple 
of the engine speed of said rotary head. 

[Claim 3] Said digital compression video signal is a digital video-signal I/O circuit 
according to claim 1 or 2 characterized by being inputted or outputted in the packet 
format which added the transmission-time information expressed with the signal of a 
predetermined byte count in period of said synchronous clock. 

[Claim 4] The digital video-signal I/O circuit according to claim 3 characterized by to 



establish an output means to output said digital compression video signal and said 
synchronous clock of the same timing as the time of generating the reference clock 
of a predetermined frequency and an input means to input said digital compression 
video signal with said digital compression video signal synchronizing with said inputted 
synchronous clock being inputted using said reference clock and said transmission- 
time information. 

[Claim 5] The frequency of said synchronous clock is a digital video-signal I/O circuit 
according to claim 1 characterized by being the integral multiple of a common multiple 
(30Hz, 30/1 .001 Hz, and 25Hz). 

[Claim 6] The frequency of said synchronous clock is a digital video-signal I/O circuit 
according to claim 5 characterized by being a 60kHz integral multiple. 
[Claim 7] The frequency of said synchronous clock is a digital video-signal I/O circuit 
according to claim 6 characterized by being [ 60kHz ] 840 times. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the circuit. which outputs and inputs 
especially a digital compression video signal about the digital video-signal I/O circuit 
which outputs and inputs a digital video signal. 
[0002] 

[Description of the Prior Art] The digital signal recording device which records a 
digital compression video signal on a magnetic tape using a rotary head is indicated by 
JP.5-174496A 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is not taken into consideration 
about the response to the record signal with which a transmission rate differs from a 
class. 

[0004] The object of this invention is to offer the I/O circuit of the digital signal which 
can respond also when the formats of a transmission rate or a record signal differ. 
[0005] 

[Means for Solving the Problem] The above-mentioned object can be attained in the 
digital video-signal I/O circuit which performs an input or an output for the digital 
compression video signal of a packet format intermittently with the synchronous clock 
of a predetermined frequency by setting the frequency of a synchronous clock as the 
integral multiple of the frame frequency of a video signal, field frequency, or the 
rotational frequency of the rotary head of a record regenerative apparatus. 



[0006] 

[Function] Since the frequency of a synchronous clock is set as the integral multiple 
of the frame frequency of a video signal, field frequency, or the rotational frequency 
of the rotary head of a record regenerative apparatus, the synchronous clock from 
generation of the reference clock of the record regenerative apparatus which 
synchronized with the inputted synchronous clock, or the reference clock of a record 
regenerative apparatus to output is easily generable. 
[0007] 

[Example] Hereafter, the example of this invention is explained using a drawing. 
[0008] Drawing 1 is the configuration of a digital signal record regenerative apparatus. 
The record regenerative-signal processing circuit where a rotary head and 101 
perform a capstan and, as for 102, 100 restores to the regenerative signal at the time 
of generation of the record signal at the time of record, and playback, A control 
circuit like a microprocessor where 104 controls a record playback mode etc., The 
timing generation circuit which generates the timing signal with which 1 05 becomes 
criteria, such as a revolution of a rotary head 100, The servo circuit where 106 
controls the feed rate of a rotary head and a tape, the I/O circuit where 107 performs 
the input of a record signal, or the output of a regenerative signal. As for the 
armature-voltage control dispatch circuit (VCO) where 1 09 generates the reference 
clock at the time of record, the oscillator circuit where 110 generates the reference 
clock at the time of playback, and 1 1 1, a tape and 1 12 are the record regenerative 
circuits of an analog video signal. ^ 

[0009] At the time of record, the record data of a packet format are inputted with the 
time interval of arbitration from an input/output terminal 108. Some packet data 
inputted from the input/output terminal 108 are inputted into a control circuit 104 
through the I/O circuit 107. In a control circuit 104, the information sent apart from 
the information or packet data added to packet data detects the class of packet data, 
the maximum transmission rate, etc., by the detection result, a recording mode is 
judged and the mode of operation of the record regenerative-signal processing circuit 
102 and the servo circuit 106 is set up. In the I/O circuit 107, the packet data to 
record are detected and it outputs to the record regenerative-signal processing 
circuit 101. In the record regenerative-signal processing circuit 102, according to the 
recording mode judged in the control circuit 104, the number of packets recorded on 
one truck is judged, an error correcting code, ID information, a sub-code, etc. are 
generated, a record signal is generated, and it records on a tape 1 1 1 by the rotary 
head 100. 

[0010] At the time of playback, playback actuation is first performed by the playback 
mode of arbitration, and ID information is detected in the record regenerative-signal 
processing circuit 102. And it judges in which mode it was recorded in the control 
circuit 104, and reproduces by resetting the mode of operation of the record 
regenerative-signal processing circuit 104 and the servo circuit 106. In the record 



regenerative-signal processing circuit 104, from the regenerative signal reproduced 
from the rotary head 100, detection of a synchronizing signal, error detection 
correction, etc. are performed, data, a sub-code, etc. are reproduced, and it outputs 
to the I/O circuit 107. In the I/O circuit 107, playback data are outputted from an 
input/output terminal 108 on the basis of the timing generated in the timing 
generation circuit 105. 

[001 1] At the time of record, VCO109 is controlled by the rate of the record data 
inputted from the input/output terminal 1 08, the reference clock of a record 
regenerative apparatus of operation is generated, and the clock oscillated by the 
oscillator circuit 1 10 is used as a reference clock of operation at the time of playback. 
[0012] Moreover, in performing record playback of an analog video signal, processing 
predetermined in the account rec/play student circuit 1 12 of an analog is performed, 
and the analog video signal inputted from the input terminal 1 13 at the time of record 
is recorded on a tape 1 1 1 by the rotary head 100, and after performing processing 
predetermined in the account rec/play student circuit 1 12 of an analog, it outputs the 
video signal reproduced by the rotary head 1 1 1 at the time of playback from an 
output terminal 1 14. In addition, the head for analog recording is good also as the 
head for digital recording, and combination, and may be prepared independently. 
[0013] Drawing 2 is the record pattern of one truck. As for the postamble of each 
record section, and 5 and 9, for the data storage area where 3 records additional 
information record sections, such as a sound signal, and 7 records a digital 
compression video signal, the sub-code record section where 1 2 records sub-codes, 
such as a hour entry and program information, and 2, 6 and 1 1 , the gap between each 
record section, and 1 and 14 are [ the preamble of each record section, and 4, 8 and 
1 3 ] the margins of a truck edge. Thus, each field can be independently postrecorded 
by preparing the postamble, the preamble, and the gap in each record section. Of 
course, digital signals other than a digital compression video signal and a sound signal 
may be recorded on record sections 3 and 7. 

[0014] Drawing 3 is the block configuration of each field. Drawing 2 (a) is the block 
configuration of the additional information record section 3 and a data storage area 7. 
For 20, as for ID information and 22, a synchronizing signal and 21 are [ a video signal 
or additional information data, and 23 ] the parity for the 1st error detection 
correction (C1 parity). 4 bytes and data 22 consist of 195 bytes, parity 23 consists of 
9 bytes, and 1 block of synchronizing signals 20 consists of 210 bytes for 2 bytes and 
the ID information 21. Drawing 2 (b) is the block configuration of the sub-code record 
section 12. With the block of a sub-code record section, it is the same as that of 
drawing 2 (a), and data 22 consist of 24 bytes, parity 23 consists of 5 bytes, and a 
synchronizing signal 20 and 1 block of ID information 21 consist of one sixth of 35 
bytes of a block of drawing 2 (a). Thus, when it is made for a 1 -block byte count to 
also serve as an integer ratio and it makes the same further the configuration of a 
synchronizing signal 1 1 and the ID information 1 2 in all fields, processing of detection 



of generation of the block at the time of record and the synchronizing signal at the 
time of record, and ID information etc. can be processed in the same circuit. 
[0015] Drawing 4 is the configuration of the ID information 21. As for 31, a field code 
and 32 are parity for the block address in 1 truck and 34 to detect ID data, and for 35 
detect the error of the field code 31, a track address 32, a block address 33, and the 
ID data 34 in a track address and 33. The field code 31 is for identifying each field. 
For example, in a data storage area 7, it is referred to as "10" in "00" and the 
additional information record section 3, and is referred to as "11" in the sub-code 
record section 1 2. Moreover, in data storage area 7 grade, two or more kinds of codes, 
"00", and "01" may be assigned, and different data, such as data for adjustable- 
speed playback, may be identified. [ for example, ] A track address 32 is the address 
for identifying a truck, for example, changes the address per one truck or 2 trucks. In 
this case, 64 trucks or 1 28 trucks are discriminable with the 6-bit address. A block 
address 33 is the address for identifying a block in each record section. For example, 
by the data storage area 7, it is referred to as 0-17 in 0-157, and the additional 
information record section 3 in 0-13, and the sub-code record section 12. 
[0016] In order to identify the 3rd error correcting code mentioned later, it is made to 
repeat a track address 32 per truck of 12 or the multiple of those. 
[0017] C1 parity 23 is added to data 22 and the field code 31 in the ID information 21, 
a track address 32, and a block address. Thereby, ability to detect, such as a block 
address at the time of playback, can be raised. 

[0018] Drawing 5 is the configuration of the data of one truck in a data storage area 7. 
In addition, a synchronizing signal 20 and the ID information 21 are omitted. The data 
storage area 7 consists of 1 58 blocks, and the 3rd error correcting code (C3 parity) 
44 is recorded on the following 14 blocks, and it records the 2nd error correcting 
code (C2 parity) 43 for data 41 on 5 blocks of the last at 139 blocks of the beginning. 
[0019] C2 parity 43 adds 5 bytes of C2 parity to 139 bytes of data, and 14 bytes of 
C3 parity per truck. Moreover, C3 parity 44 is for example, 12 truck units, divides 
1 39-block data into two at even blocks and odd blocks, and adds 7 bytes of C3 parity 
to each. A Reed Solomon code should just be used for an error correcting code. 
[0020] Drawing 6 is the configuration of the ID data 34 of a data storage area 7. The 
ID data 34 constitute one information from 4 blocks 4 bytes. And the ability to detect 
at" the time of playback is raised by carrying out multiple-times multiplex record of 
this information. 4-block data consist of six kinds of data of ID-1-6. 
[0021] ID— 1 has specified the record format of a data storage area 7. That is, it can 
respond to two or more kinds of formats by changing the value of ID— 1. For example, 
in recording the digital compression video signal of a packet format, it sets ID— 1 to 

[0022] ID-2 have specified the recording mode, i.e., the maximum storage capacity. In 
this example, when two-channel record is performed by engine-speed 1800rpm using 
the rotary head of four heads, the data of about 25 Mbps(es) can be recorded. Here, if 



it records on 2 times at 1 time of a rate, storage capacity will serve as about 12.5 
Mbps(es). Moreover, if it records on 4 times at 1 time of a rate, storage capacity will 
serve as about 6.25 Mbps(es). In this case, if the feed rate of a tape is set to 1/2 or 
1/4, the truck pattern on a tape will become almost the same. Similarly, it is possible 
to set the maximum storage capacity to 1/n of 25Mbps(es). At the time of record, the 
transmission rate of record data is identified, and the optimal recording mode is set 
up and recorded. And it records on ID-2 in which mode it recorded. For example, at 
the time of 25Mbps, it is referred to as "3" etc. at the time of "2" and 6.25Mbps at 
the time of "1" and 12.5Mbps. 

[0023] ID-3 have specified the time-axis compress mode of time base compaction, 
i.e., the rate at the time of record. After this carries out time base compaction of the 
digital signal, transmits it for a short time and records this, it corresponds to the 
reproduced method which carries out time-axis extension. For example, when there is 
no time base compaction, "1" and when it is twice the rate of time base compaction 
of this, it is referred to as "2", and it is referred to as "3" etc. when it is 4 times the 
rate of time base compaction of this. 

[0024] ID-4 have specified the number of channels of the data recorded 
simultaneously. For example, in a recording mode 1, two data of 12.5Mbps are 
recordable. 

[0025] The number of packets which records ID-5 on one truck, and ID-6 have 
specified the packet size of the packet to record. The amount of the data recorded 
on one truck can be controlled per packet, and it can respond to the transmission 
rate of arbitration by recording the recorded number. In addition, what is necessary is 
just to perform control for every one truck or multiple track. Moreover, it can respond 
to the packet of the die length of arbitration by recording the packet size. 
[0026] Thus, efficient record can be performed by easy record regeneration by 
controlling the amount of data recorded on a recording mode and one truck according 
to the transmission rate of the data to record. What is necessary is to detect the ID 
data 34 first, to identify a recording mode etc., and just to reproduce by setting a 
regeneration circuit as the mode at the time of playback. 

[0027] Moreover, if the location of the last data is recorded on the address of the last 
block in ID-5, and ID-6, it is also possible to control the amount of the data recorded 
per cutting tool without making a packet and a block correspond. 
[0028] The rotational frequency of a rotary head can take a response of the truck 
recorded as the frame of the digital video signal to record, if it is made to become 
relation the frame frequency of a video signal, the same, or predetermined. Moreover, 
when the same as that of the frame frequency of a video signal, when considering as 
record playback of the video signal of an analog, and the equipment of combination, 
the engine speed of a rotary head can be made the same, and the same servo circuit 
can be used. For example, what is necessary is to just be referred to [ in the case of 
1800rpm and 30/1. 001 Hz ] as 1500rpm in the case of 1800/1. 001 Hz and 25Hz when 



frame frequency is 30Hz. Moreover, since the rotational frequency of a rotary head is 
proportional with the maximum record rate in the case of digital recording, it is also 
possible to make a rotational frequency high and to make the maximum record rate 
high. For example, if it is made twice as many 3600rpm as this, 3600/1. 001 rpm, or 
3000rpm, the maximum record rate will be doubled. However, since there is a problem 
when compatibility with the account rec/play student of an analog is considered, and 
it is made not much high, it is possible to make it 5/4 time as many 2250rpm as this, 
2250/1 .001 rpm, or 1 875rpm extent. 

[0029] Drawing 7 is the example of a configuration of the block when recording the 
digital compression video signal transmitted in the packet format on a data storage 
area 41. 195 bytes of data are constituted by the control information 24 and 192 
bytes of packet 71 relevant to 3 bytes of data. When the correction impossible in a 
block unit occurs by the burst error by the drop out on a tape etc. by making the data 
of one packet correspond to 1 block, i.e., 1 sign sequence of CI, and recording them, 
the plurality of the packet whose error is the unit of transmission is not straddled. 
[0030] Control information 24 is the information relevant to the packets 71, such as 
the content of data, chart lasting time, and copy control information. This information 
records information for 1 block 3 bytes or n blocks 3xn bytes as one unit. 
[0031] Drawing 8 is the configuration of the block when making the die length of a 
packet 71 into 144 bytes. At this time, four packets 71 are recorded on 3 blocks. 
[0032] Drawing 9 is the configuration of the packet 71 of drawing 7 or drawing 8 . A 
packet 71 is constituted by 3 bytes of hour entry 25, the control information 72 
relevant to 1 byte of packet, and 1 88 bytes or 1 40 bytes of packet data 73. In 
addition, when there are few packet data 73 than this, in the case of 1 30 bytes, 
dummy data may be added and recorded, or the field of control information may be 
made [ many ]. 

[0033] A hour entry 25 is the information on time amount that the packet was 
transmitted. That is, data can be outputted in the same form as the time of being 
transmitted by counting time amount when a packet (head) is transmitted, or spacing 
between packets by the reference clock, recording the counted value with packet 
data, and setting up spacing between packets based on the information at the time of 
playback. 

[0034] Thus, if the ratio of the byte count of one packet and the byte count of a 1 - 
block record section is expressed with easy integer ratio n:m and records m packets 
on n blocks, also when a packet size differs from the record section which is 1 block, 
it can record efficiently, n and m are values respectively smaller than the byte count 
of one packet, and the byte count of a 1 -block record section, and if it can express 
with the integer of or less 1 0 extent, they can make processing easy. In addition, 
when the die length of one packet is longer than the record section which is 1 block 
(n>m), it can record similarly. Furthermore, if the packet of different die length also 
makes information, such as a hour entry, the highly uniform, it will become easy to 



record regenerate it. What is necessary is just to perform discernment in case the die 
length of a packet differs by a record format of drawing 7 of ID— 1 , or the packet size 
of ID-6. Of course, it may put as it is and you may record without making a packet 
correspond to a block. In this case, also when one packet is 192 bytes or more, it can 
apply. 

[0035] Moreover, if it makes the block count of a record section into the multiple of n 
in recording m packets on n blocks, the management of a packet recorded on one 
truck will become easy. For example, what is necessary is just to make into 138 
blocks the number of the blocks which record the data of a data storage area 7 in the 
case of drawing 8 . In this case, 1 84 packets are recordable on one truck. No 
remaining 1 blocks are recorded or should just record other information. 
[0036] Drawing 10 is the configuration of the I/O circuit 107. For a packet detector 
and 301, as for an output-control circuit and 303, a hour entry check circuit and 302 
are [ 300 / a buffer and 304 ] time-control circuits. In addition, the transmission rate 
of the data outputted and inputted from input/output terminal 108A, i.e., the 
frequency of a synchronous clock, supposes that it is the same as that of the 
reference clock of the record regenerative apparatus sent in VCO109 or an oscillator 
circuit 1 10. 

[0037] Data and a synchronous clock are inputted from input/output terminals 108A 
and 1 08B to timing like drawing 1 1 at the time of record. Detection of a packet is 
performed by the clock outputted from the timing generation circuit 1 05 which the 
data and the synchronous clock which were inputted are inputted into the packet 
detector 300, and is inputted from an input terminal 307. And the detected packet 71 
is outputted to the record regenerative-signal processing circuit 102 from output 
terminal 305A, and record is performed. The control signal added and sent to the 
packet is outputted to a control circuit 104 from output terminal 306A, and distinction 
of the class of packet, the decision of a recording mode, etc. are made. Moreover, the 
hour entry 25 added to each packet is outputted to the hour entry check circuit 301. 
[0038] In the hour entry check circuit 301, spacing between the packets which carried 
out counting with the clock inputted from the hour entry 25 and the input terminal 
307 is compared. When both have a gap, VCO109 is controlled by the control signal 
outputted from an output terminal 308 to amend the gap. That is, VCO109 is 
controlled so that the reference clock sent by the rate and VCO109 of the inputted 
data synchronizes. 

[0039] At the time of playback, the output-control circuit 302 is controlled by the 
control signal from a control circuit 104 inputted from input terminal 306B to output 
mode, and it outputs the reproduced packet 71 synchronizing with the reference 
clock to which it was sent in the oscillator circuit 110. The playback packet from the 
record regenerative-signal processing circuit 102 inputted from input terminal 305B is 
memorized by the buffer 303. Moreover, the hour entry 25 in a packet is inputted into 
the time-control circuit 304. In the time-control circuit 304, control of the timing 



which reads and outputs a packet from a buffer 303 with the clock inputted from the 
hour entry 25 and the input terminal 307, and generation of a synchronous clock are 
performed, and it outputs to the timing of drawing 1 1 , i.e., the same timing as timing 
when a record entry of data is carried out. With the equipment which receives and 
processes reproduced packets, such as double sign equipment of a digital 
compression video signal, and other digital signal record regenerative apparatus, by 
this, the signal after record playback can be processed by the same processing as the 
case where the signal before recording is processed as it is. 

[0040] Thus, an I/O circuit can be constituted easily, without using PLL etc., if the 
same [ the transmission rate of a I / O data, i.e., the frequency of a synchronous 
clock and the reference clock of a record regenerative apparatus, ] or a transmission 
rate has the relation of 1 for an integer of a reference clock. Moreover, since the 
frequency of a reference clock needs to generate the reference signal for the 
revolution of a rotary head, it is necessary to set it as the integral multiple of the 
rotational frequency of a rotary head. As for the rotational frequency of this rotary 
head, it is desirable to synchronize with the frame frequency of a video signal, as 
mentioned above. Therefore, if a transmission rate, the rotational frequency of a 
rotary head, or the frame frequency of a video signal synchronizes, setting out and 
the configuration of the reference clock of a record regenerative apparatus will 
become easy. Of course, you may make it synchronize with field frequency. 
[0041] For example, if a transmission rate is set as 60kHz 840 times as many 
50.4Mhz(es) as this, 60kHz will be the frame frequency of~30Hz, 30/1.001 Hz, 25Hz, 
and all the integral multiples of the twice as many field frequency as this, i.e., common 
multiples, and will also be the integral multiple of 2250rpm. Furthermore, since it is 
840= 8x3x5x7, same 50.4Mhz(es), then various kinds of dividing clocks as a 
transmission rate are [ a reference clock ] easily generable. Of course, if what is 
necessary is to correspond only to specific frame frequency, it is good at the integral 
multiple of the frame frequency or field frequency. 

[0042] Drawing 12 is the example of connection between the digital signal record 
regenerative apparatus of drawing 1 , a digital broadcast receiver, other digital signal 
record regenerative apparatus, etc. 200 is the digital signal recording apparatus of 
drawing 1 , and the digital signal record regenerative apparatus of everything [ 201 ] 
but a digital broadcast receiver and 202 **. The digital compression video signal 
reproduced with other digital signal record regenerative apparatus 202, such as a 
digital compression video signal received with the digital broadcast receiver 201, is 
inputted and recorded on the digital signal recording device 200 from an input/output 
terminal 108. Moreover, the digital compression video signal reproduced with the 
digital signal record regenerative apparatus 200 is outputted to the digital broadcast 
receiver 201 or other digital signal record regenerative apparatus 202 from an 
input/output terminal 108. In the digital broadcast receiver 201, from the inputted 
signal, the same processing as the time of the usual reception is performed, a video 



signal etc. is generated, and it outputs to television etc. In other digital signal record 
regenerative apparatus 202, it records by carrying out predetermined processing to 
the inputted signal. 

[0043] In addition, although the I/O circuit of a digital signal record regenerative 
apparatus was explained, it is applicable similarly about the I/O circuit of other 
equipments of digital broadcast receiver 201 grade. Also in a digital broadcast 
receiver etc., it becomes easy by setting a transmission rate as the integral multiple 
of frame frequency to synchronize the reference clock at the time of the recovery of 
a video signal with a transmission rate. 

[0044] Moreover, although the input and the output are performed using the terminal 
of combination in the example, an input and an output may be performed using the 
independent terminal. 
[0045] 

[Effect of the Invention] According to this invention, it becomes possible by setting 
the transmission rate of a record regenerative signal as the frequency of the integral 
multiple of the field of a video signal, frame frequency, or the rotational frequency of 
the rotary head of a record regenerative apparatus to correspond, also when the 
formats of a transmission rate or an account signal differ by being able to take the 
synchronization of a record regenerative apparatus and an I/O signal easily, and 
outputting and inputting per packet of a predetermined byte count. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of a digital signal record regenerative apparatus. 
[Drawing 2] It is record pattern drawing of one truck. 
[Drawing 3] It is the block block diagram of each field. 
[Drawing 4] It is the block diagram of the ID information 21. 

[Drawing 5] It is the block diagram of the data of one truck in a data storage area 7. 
[Drawing 6] It is the block diagram of the ID data 34 of a data storage area 7. 
[Drawing 7] It is the block diagram of the block when recording the digital 
compression video signal transmitted in the packet format on a data storage area 41. 
[Drawing 8] It is the block diagram of the block when making the die length of a 
packet 71 into 144 bytes. 

[Drawing 9] It is the block diagram of the packet 71 of drawing 7 or drawing 8 . 
[Drawing 10] It is the block diagram of the I/O circuit 107. 
[Drawing 1 1] It is the timing chart of an I/O signal. 

[Drawing 12] It is the connection diagram of the digital signal record regenerative 



apparatus of drawing 1 , a digital broadcast receiver, other digital signal record 
regenerative apparatus, etc., etc. 
[Description of Notations] 

7 [ — Data, ] — A data storage area, 20 — A synchronizing signal, 21 — ID 
information, 22 23 [ — Field code, ] — C1 parity, 24 — Control information, 25 — A 
hour entry, 31 32 — A track address, 33 — A block address, 34 — ID data, 41 — 
Video-signal data, 43 — C2 parity, 44 — C3 parity, 71 [ — Rotary head, ] — A 
packet, 72 — Control information, 73 — Packet data, 100 101 — A capstan, 102 — A 
record regenerative-signal processing circuit, 104 — Control circuit, 105 — A timing 
generation circuit, 106 — A servo circuit, 107 — I/O circuit, 109 [ — A packet 
detector, 301 / — A hour entry check circuit, 302 / — An output-control circuit, 303 
/ — A buffer, 304 / — Time-control circuit. ] — An armature-voltage control 
oscillator circuit, 110 — An oscillator circuit, 112 — An analog signal record 
regenerative circuit, 300 
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-¥-LT. *J®la]»1 0 4T*£*<0 ; E-FTES 

-tflalSg 1 0 6©if)f^E- K£SiB5£L-nS££^5. 
SaSS^d^SBSIalK 1 0 4T(4, EHE'vy F 1 0 0 J: 

ass i 0 7icaj*rr«„ Aaj^sssi 07m = 
v <f±nm& 1 0 5 T^fig* tvfc * ■< 5 > y *mm t L 

TStf- S^AajTjiS^I OScfcytiiTrr*., 

[00 11] EMBlctt. ASHTjUS^I 0 8<fc»JA73* 
tl/cEgx— J»4>L^- Hc<fc -dTVCO 1 0 9$M»t 

(4, fS^BSSl 1 0(c<fcyi8^?ftfc?P , y?£I6{l;g 
**P-y*£LT<&rr-5„ 
[0 0 12] £fc, ^^-P^MSifi^tBg^^T-? 
t§£(C(4, ESB?tC«A^4g^-l 1 3«fct)A73*nfc7' 
^□^a*®<i#*7'^-D^tBSS*lHl!8l 1 2?BrS© 
iaS^ftoTEHE'Vy K1 OOtciUx— 71 1 1 (CE 
8L H£B$tctt[IHE'vy K 1 1 1 K<fcoTH£;Mlfc 
Bt««^*7 , ^-a^fBgS±l2lffi1 1 2T-mi£coftHi : £ 

fiircmcmtim? 1 1 4*»;aj7j-r*<, t^p 

^EWKO'vy K(i?^v t ^;neSfflOD'\'v F .5:3683 4: 

[0 0 13] H2(4, 1 H^yJ'OIBS/^-VT'* 
*o 3tt§^«#l?fl5«)!iPifS}|BSf!SlSlv 7(4r : -f-;>* 
/UE*8!!^{t#£E8T*7 r -*E$i«JsE, 1 2(4B3fS 
t8$B, 7p ^5 2»1MIV«>*f 7a- KSGftr *+77p 
-FEJSSUSL 2. 6M1 1 lt*ft?tl<Dttt3ffiM<D 

yjyyy/v, 4, smi 3 u*ti?ti<»tzmmt$<o 
-y i si* 1 4 « h -7 -y ?me>-?--. y>Z'&Zo 
urns** ? -Tzmtzsi < c tic * y, 

S^JSttlcT^UP^TOCttfT-**. t,?5A-> IB 

[0 0 14] H3f4SfattODrPv^«BKT , *«. i2 
(a) (4, f^DlS«ES««3;ftO : 7 r -9ES»iSE7<0 

?a 2 oammiB^ 2 1 u i Dtt 

«U 2 2t4«fflWB**fcttt<MD1f$B7 r -*, 2 3(4S1 

©sa y «aifjiE0fc*{><D/ tyy-f (ci/Wf<) z 5 * 

l5)8HI^2 0(4 2/\V K I D13D2 1 (44/\'-f 
K f-^2 2l*19 5/UK /t'Jf^ 2 3(49M-T 
KT«fi23-nTJsys 1 7Py?(42 1 0/W HT*«fig 

snzv*. 02 (b) «, ^3-FE»«ai 20 



7 P y KEIMM4>7a -y 

(4, IHJ8{1#2 OXtf I Dlf$82 1(402 (a) ilfj— 
T'«»A 7-*2 2»2 4/«K /Wf-f 2 3(45/\* 
■< hT'ffifigffflTfcy, l7D7^ligl2 (a) 0)7P 
7701/603 5/W l*"P8l««*nTV*. CCD«fc5 
ic, 1 7o^«);H h»t,8S»tt«!:%«J:5lcU £ 
6(c£T©®*ST*II)8ftf # 1 1 I D1f« 1 2<J>mf8L 
tf&CtlCfcy, E^cO^P-y^roSfiESO 1 
EJIB5<DPJ8H§#, I Dffi^iD^ai^ODSaS^lll-ODIsl 
SST-MS-r * C t ftT-i *o 

[00 15] S4(i. I D«$B2 1 <0«fi)6T'»«, 3 1 
»MK3-K> 3 2(4h5-y?7 7 FUX, 33(41 
•y^rtO^P-y'5'7' FU^., 3 4(4 107*-*, 3 5(4 
WO-K3 1, h5'y^7 KUX3 2, 7'P-y*7'F 
^3 3MI Df- 5'3 40Ky*«m-r*/c46CD/\° 
yy-fT**. tR«3-K31tt. #fii«0!)K9J«fT3 
fc46(O i fcOT'*5. ffjjitf, 7 r -*E»fia7Tt*" 0 

o" , f^imfiwjEafiJas^* i o" , +t7p-fe 

SfSJgJI 2T*f4" 1 1" x-^EafS*! 

7»teast^T» aa»«a<op-F, oo" 
or **jysTT. *immmm i r-*mo>WiZ7 : 

-*0«9J*froTt.J:ts h^ y^T' FUX3 214, 

h77 *<Daigy*fT3 fc«><07' F y . 

1 h5-y*$/cf*2 h7-y**(S2T*7'FUX*S<bS--l* 

(4i 28 h?'>^«Harr«c^tf7»«. yp-y^r 

F 3 3 (4, *ESfilSET'0^P >y 9<K>mmft? tc 
lst><D7'h~lsXZ'&Zo fflTUf. x-*Efi««7T(40 
-157, f»«JDtt«ESS!fBJSE 3 T'(4 0 ~ 1 3, t^^P- 

KEMM 1 2 T'(4 0 ~ 1 7 <t "T 

[0016] h7777KUX3 2(4, &&T%&3<D 
MyriE«90H8>J«fT3^»(c. 1 2Sfc(4 

h77^ *ttT*ia y is-r j: ? (c-r 
[0017] ci/<y?<r2 3& «*«r» 7-922 

Stfl D««2 1©«f<0SlS£P-F3 K h5 y-77'F 
UX3 2, ^P-y*7*FUX(c*fLT«fln-r*. Ctllc 
*y, »^<D^Py*7'FUZIP<0«ltafig73^lRl±3' 

[0 0 18] 05(4, 7 r -*E«8^ia7(cfc(t*1 
^Ot- 90«filcT«*. (5)SBft^2 0fc4:r/ 

I D«ffl2 1 (4««5LTt"«. 7-«EflWM7tt1 5 
8 7P y ^T'WfiJc^tlT*; y , Sffl© 1 3 9 T7P y ? (c 
^-94 1 ?)iO)-\ 4^P-y*(t^3<D^yiTiE??# 

(C3/Wf-f) 4 45, g«<t)5 7Py*(Cffi2(DSI 

[0 0 1 9] C2/\"y7 : <4 3(4, h77^¥ffiT'13 
9/\V h^f-^i 1 4/\V hOCS/^Jf-dcWLT 
5/W hWC2y\'y7 1 -<*f^l)Dr5. C3/W7 
-T44(4, ««jl(f, 1 2 h^y^i&tirp, 1 3 97P7 
<7 <*>=?-> Sf^fSa^P y -7 taHBcTP -y *(c 2»»J L, 
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iEiWtt* #J*tfy- KV a«>tt4*JBi*titf <fct\, 
[0 0 2 0] E)6tt, f-^EWWS?©! 
4O*J5£T*££ 0 I D7 r -*3 4l*. m*.&4'?Uv'7 
(04/W hT'l 0<DH&£«fi£LT^*o ^IT> CCD 

aSlRLtar-ttTl/**, 4:/a'y^tf>7 r -*ti\ ID-1 

- 6 <d 6 asof-* j: y & o Tl/>£ 0 

[002 1 ] ID- Hi. T r -*iagHiSE7<Dfea7* 
h^SLTl^o ID-1 <Dm*& 

T*&* 0 #J*.tf, iVrv hJBao^-r^/l/JEJBBMSfl 

#*E»r*ii*tctt. id-i* w rt-r^o 

[0 0 2 2] ID-21*. IBS^-K, "tfcfctk 
E«®«*«jeLTV*. *S«S«T«, 4^s»y KOH 
(S'V;/ K*fflt\ 0&S1 8 00 r pmr2ft>W 
I3»*f7-pfc»^ mi 5 M b p s Of- Sr*E«RrtB 
T*<fc* 0 CCT\ 2@fc10O»J^T13»*ffA«, IB 
fl»*f*tt1 2. 5Mbpsi45 0 *ft. 4HtC1ig 
©M$T?E»«f*«. ES»tttt6. 2 5Mbps 

c:^, f-^oajyi«B*i/2$fc«i 

£fc£ 0 EMUcLT* B*E88B«2 5Mb p sOI 
/n »cr*Cttf qTIBT**. EBtttCtt* EBf-* 
U- h £ffi»J Ls BiBfcE«*- KWftS LTE 
*LT. £0%-K?BflfcLfefr* I D-2K 
ESLT*5<o 2 5 M b p s OB$lc ^ n % 

12. 5Mb p sOBStCti" 2". 6. 25MbpsO 

[002 3] ID-31*. *HNUEIK-K« Tfrb 

tea Lfcft(cB»mM#gi LTwar **5Sk»b Lfeti 

BB«ifflB*#2«OBlctt* 2" , B3HMEf8*tf4fS 

<D*$\,z\r 3" 3?<tT*o 

[0024] i D-4B, mmcf&mrzT-tHD* * 

12. 5Mbpsa>f-**2f*>;M/E»r*Ci: 

[0 0 2 5] . I D-51*. 1 h^'y*tf:E»T*/f*-y 

LTV*. 1 h5 y*lCEST*f-*<DB£/\>';/ h 
*ffiT»J8PL* EfiLfc»*E«LT*><C£fc<fcy, 

1 h7 9^S«t^a«Kh7!y9*(cfTittfJ:t\ 

*S>/«r* Mc»«rr*cfctf?**. 
[0 0 2 6] IBgr^x-^oeSU- h 

tefSUTEB^-KJKM h^'y^lcEBTaf—SrB 



l*E»*f53Ci#T**. W£«Kli« *r I Df- 
^34 LTEfit- K9&B8U L. H^SQSIsIffi 

[0 0 2 7] &tc. Kt7P'^*j»B**4o 
T\ I D-5\,zm&oy?Uv<7<7)T KUX, I D-6K 
B«<Df-*<D{ftB*E»LT»W-tf. /tThJMftTE 

eraf-* os«*j»r * z £ t rtsbt** *• 

[0 0 2 8] Iflfrvy K0>SHHRM:« 8WSf§^<7>:7L/- 

T*h5y?<O»0*£*C<fc#T***o *fe, Kftft 

«*DE»»££B«©«B£r*ii$fcl2l«^v K<7) 
[3&£fc£l3]— iz? * z <fc#T**, 4)"*— #natt*SJ 

zOtf'&tCti 1 8 0 0 r pm, 3 0/1. 00 1 Hztf) 
•SICB1 8 0 0/1. 00 1 Hz, 2 5Hz(Di^(C 
t* 1 5 0 0 r pmfTfttf cfelS r<y^MB8 
©•ftlctt* Hl^y PaHKBtfBJcEau-h&ifc 

flursoT, emer*»< ltb*ebu-k«j«<t 

SCi^pJSET^So PJ^.H 2f§<*>3 6 0 0 r prru 
3600X1. 00 1 rpmf/-di3 00 0 rpm(Ct 
tltf. »*E»^-h*2«»CT**. fc/cU 7tP 

yE«»^4:a)HaMs***fe«d*c»* **y»<r 

^traaA^S^OT, 5/4fg022 5Orpm, 2 2 
5 0/1. 001 rpm$/cli1 87 5 rpmgg(cr 

[0 0 2 9] H7«, b&ttGSX&ti1tT<fi? 
^;UEEfflW«Mt#*T r -^E»tH*a4 1 (CEK-T*^ 
7P7^(0ifl!filT«5o 19 5/WhOf-Xfe A 
3y^h07 r -^lcKaLfc*Jffl)tS«2 4SVi 
9 2/^KDA^7h7 HC<fey«J«fftl* 0 1/^y 

hof-*$i7P7^ racfe*. ci(oii?^j 

te»*4"*TE«r *C&(cj:y. f-7±OKP77 
T 7 ^ h^tCcfc^y^— X H7-iC*oT7Py^ltr 

[0 0 3 0] »J»1fffl2 4tt, x-^OWS. Ett^ 

n. =itr-*j»ttffiifo/\ o <r^ h 7 1 teBBLfcnrarr 

Q7^3x n /Uh^1 -ocomULt LTtiRBfcESr 
[003 1] H8tt« h7 1 ©g^1 44/\V 

hiLrcB07P7^©»ffi?*«o z<omzi* % am 

<Dtt*v h7 1 £3 iCEaTSo 
[0 0 3 2] B9tt. H7*fcttia80/^y h 7 1 CD 

flW!2 5t. MWhWrv h^M51Lfcf&JWttffl7 
2^:. 1 8 8MV h*ft»1 4 0/W YtolVrv V=r- 
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$7 3m<fc'Jfl}fffi7r*l£o £fc\ titry 3 CD 

KtfCftJtUdMft^tMt 0J;ltf 1 3 0/W KC7)^tC 

[0 0 3 3] B$P^tf«2 5ti, K©eaSS*ifcB* 

[0 0 3 4] Z.<0£olZ, l;\ a >r7h^\Vhail7 
nv*0)tmmn<D/W hBtDJt#Wi|i&SSai±n : m 

wr*«fc3icm»* /\>*y hs^m :/P'y?4)i33afi 

<7<Dtz&mm<DJWh&&v>}\z^mT+&v, ioot 
ejg^jsar^-r c t&T*ztitmm*®mzT* c t 

#T£* 0 ftfc. 1 /\>'y MagzTtfl ^P«y BODIES 
mm&Vmi-* (n>m) «^fc|!3«U:LTtBgT*i:£: 

I D- 1 ©Ka^a—^v K I D-6<D/\°y 

HAnr-ga^?* ^ssiSttTiaaLTt^iA, 

1/\>->htf19 2/Wh iX±<Di§^lC 

[0 0 3 5] *fc % mlBCDJtyy bGnZTnyflzKB 

33l*«. 1 ^•y^lcieara/W-y h<3<gS#gg£ 
B80>«d(;:tt % ^-^13^^ 7^^ 
-^^IBSr^^P'y^^K^I 3 8 7P7^iLT^ 

[0 0 3 6] 01 01*. A**J[hI81 0 7 0)«JC7S 

*<> 3 htttuioB* 3 o i immmmm 

ESS, 3 0 2«tti^*J®lH]Kv 3 0 3BK777, 3 0 
4ttlMBMflaWTft«. AfciJrt^l 0 8AJ: 

□ 7^a)S»fttt, VCOI 0 9$fc^Sg^Is]»1 1 o 

[0 0 3 7] iBS^ti. Ell 1(0J:5^^ = >^A 
ttjattff 1 0 8 A&tf 1 0 8 B <t u ^-^ai/rais* □ 

y*#A»3"ti*. Aim titer -$7&umm<7 ay* 

7ctyA^^tl^^<^>^fiE[2]SSl 0 56^5*** 



Tv «ffl*tlft/^'y h 7 1 teft*Jfijfr?3 0 5 AcfeyiB 
aWSAMIBIftl 0 2JCHU***iTIB«ttM7t>ti 

*«B*3 06AcfeyjBI»igai 04tcU»tfti % 
HOffiSWJSU, IBB*- K^akCVtff74>«l«. S 
tcs %iVrv HC«an**iTt^*WllllilHi2 5tt. ttfl 
1f ASSISES 3 0 1 Ktt*J*n£o 
[0 0 3 8] B3Mff|Hiraatt3 0 1 T'tt. WIHMI2 
5 i A^jfiS^ 3 0 7 * y A* * a y * ic J: y fflR 

«Ktt. U/M?3 0 8J:ytllAr*MWI*lcj:y, 

^•<7>-rti^ffiiE*r^j:5tcvco 1 0 9*«iwr^o *r 

&*>"5, Aft^tlfcx— h£ VCO 1 0 9T« 

m^nrcgm<?nv?ftmm?z>£~>izvco i 0 9cd 

[0 0 3 9] A*JB? 3 0 6 B <fc y Art**! 

^*jffli[2iKi 0 4fr6^*jffljft#ic<fcyai»»jffliia»3 
o 2*ta^^e- kkmpu n&stittrt*? b 1 i « 

SlSEBl 1 0T«Mi*tircS*^P»y^lc|^8BLTai 

itrr*. A*»3 0 5B<tyA»arti*i3»»*fi* 

SQSIsIffil 0 2frS<D«£7\'$-y Mi, /b7?303 
lcE«*ft*. Sfc. /«rv h*0>IMHIHI2 5l*IUg 
»J»aB3 0 4fcA**tl*. WIIMaBIR3 0 4? 

BSP^If m 2 5 R^A^liS^ 3 0 7 cfe y Ajjs-nfe* 
P^^lCcfey, ;ty7 7 3 0 3*6/^7 h*H*BJL 
T&JlTZ* << = V^O*JWStf(i)S9^ P 

El = IBSx-^^A 

[0040] ciOcfc^u:. Atti^^-^oe^u-h, 
*py*#i§)---, eai/-htfi^P7^ 
<. saicAU^HHSwarsiittfT**, 

[0 04 1] figl/-h^6 0 kHzCD8 4 0 

iS&SO. 4MhzlC«Stntfs 6 0kHzfi, 7U 
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-US$fc»3 OH z» 30/1. 00 1 Hz, 25Hz 
Stf *<D 2 1§<D7 * -;U KS&a<D£T<DSga^ f& 
tJ-B, iifgaT**»A 2 2 5 O r pnKDSSafgTfc* 
•5. 3"6tC, 840 = 8X3X5X7T'$54S> g£ 
?n«y?££2SU-|»£EI— ©5 0. 4MhzfTtltf 

[ 0 0 4 2 ] 0 1 2 13\ 0 1 (OtV 5>*;w§**Kaii£ 

&£&S&t<Dt80i<Z>&}T*&Z>. 2 0 0 (*0 1 Cf-f 5? 
*/H§#IBS8a> 2 0 1 Wx^v^yl/fifcagfl*!. 2 

0 2BCDf60)7 :: -f v^/KI^ISfiPISEiSBT-ifeSo x-f 
->**/l/6tt£gfIttU 0 1 T-g^ttfcx-r-^/l/ffiBtl* 
Stfi^S/clifawx-r v > ^;U^#83ias^g«2 0 2 

z°m±z titer* v 9 iimmmm^m\t. Atti^as? 

1 0 8<fc»J7 r -<^;Kt^teSSa2 0 0(CA73**l, 
IB®***. $fc. T r ^->^/U##IHglB^g«2 0 0 

1 0 8 J:»Jx-r>>*/l/S«3Sg<tlS2 o 1 SfcttffiODx-r 
v^/Ht#IB«iif3E5SH2 0 2lca73-r^c 5V 
fi«JSg{l«l2 0 1 T'lt. A7J*tlfcfHi«fc»A 3I?g<J5g 

[0 0 4 3] 7VS?*/HHH3gg£gH©AUi 
^)ta!8tcO^TK^L/j:6\ T r <v ? ^/l/SKJ6§fli«l2 0 

i i?<ofs©s«oAaj^i[2i»^-5^T i t.Pi«»caffl-r5 
[0 0 4 4] mtc. mmmT'itxtitmtizmmom* 

Zm^T'f7-z>T^Zl3\ A73i:aS73«J43lLfc4S^ffl 
[0045] 

[«^05»*] *8^»cJ:+H# s §BSI¥£fl#©fS£U 



JET* Chic J: *A IBSHSS«i:Aai73ff#<D(D«B^ 

sgtchacfctfT*, m^/^ ha<D/\>-i' h 

So 

CEIBCDSm^Si^] 

[01] ^-^/Mt^IBSSagMOffifiEElT'**. 
[02] 1 h-7'y?©iB^/\°^->iaTSS. 

[03] &m®<Dzrav?mi$,®-?&%o 

[04] I D1fg|2 1 ©«fi)60T'*5„ 

[05] x-SIBS^mcfctt^l h7'yf05f- s» 
©t8fi£0T'25-5. 

[06] 9— 5»IBfl!fSlSE7© I 3 4©fgfi£0T 1 

35S„ 

[07] h^T'esi-tifc^'f -jzhwmm 

[08] h 7 1 ©gJS 1 4 4/W hi Lft^fl) 

[09] 0 7 $ 75:1*0 8 <D/ \> »j h 7 1 ©«fi£0T3& 

•So 

[010] Aa730»1 0 7©«fiE0Tfe-5„ 

[01 1] \ttitHE*§<D$-<~>7ElT'&Z. 

[012] 0l©f r -rv ( ^;Mi#iaSS*S»i:7 r -fy 
*Jl/»3g{§8L ftS©7Vv?*;l/fI-*HBgtfS±gHf?,>; 
0J£t&0?$£. 

[*S#<Dittf!l] 

7 -^— SrfBSSiiSl, 2 2 1-1 Dtf 

SL 2 2 - f- 5»v 2 3-C1/\'Ux-r. 2 4-SiJ®1f 
2 5-B#H1f« % 3 1 -m®3- b\ 3 2-|«77 
fT'KL/X, 3 3-7ay^7KUX. 3 4-IDf- 
4 1 -BMSfUfx—SU 4 4 4 

••C3/Wt^, 7 1 •••/<*■» K 7 2 -MafflHL 7 

3- /fr7hf-^ 10 0-@6^7K. 10 1- * 

1 0 2-lBtt*?£<t^flUIl2]S&. 104- 

%mms&. i os- ^-fsv^jdcias&v io6-+>— 

*•[£]!&, 1 0 7 "Adl73SB. 1 0 9~WI£®m&M® 
SS, 1 1 O-fHSSSS. 1 1 2-7'^P^fi^fBSII* 
Hlffi. 3 0 0-/<^7 hSSitilHlSS. 3 0 1 -B$fiB183ffii 
BESS* 3 0 2 -ai73MffllSS, 3 0 3-/W7 7, 3 

04- «nc>j00K. 
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